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(57) ABSTRACT

A self-powered wireless fuse switch is disclosed that is a
plug-in replacement for a fuse found in the electrical system
of vehicles. The self-powered wireless fuse adds remote-
controlled switching capabilities for short and long-range
control of power to subsystems of a vehicle electrical
system. The wireless fuse switch includes an internal trans-
ceiver that receives commands from a remote control unit
and controls the position of an internal relay. The wireless
control module interfaces with a fuse socket of the vehicle
to selectively allow or interrupt power from the vehicle to
the subsystem of the vehicle electrical system. The wireless
fuse switch includes either a two-blade or three-blade har-
ness assembly that allows the wireless fuse switch to be
received within the fuse socket of the vehicle.

11 Claims, 5 Drawing Sheets
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1
SELF-POWERED WIRELESS FUSE SWITCH

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is based on and claims priority to
U.S. Provisional Patent Application Ser. No. 61/921,414
filed Dec. 28, 2013, the disclosure of which is incorporated
herein by reference.

BACKGROUND

This present disclosure generally relates to a fuse-pro-
tected vehicle electrical system. More specifically, the pres-
ent disclosure relates to wireless connectivity enhancements
of a singular design which can be added to existing vehicle
electrical systems without special tools or training to permit
external control of at least one electrical subsystem through
a wireless link to mobile control devices.

Electrical and electronic subsystems in automotive
vehicles are part of the overall vehicle electrical system and
provide numerous functions related to the normal starting
and driving operation, convenience, entertainment, access
and security for vehicles. Every year, vehicle manufacturers
introduce vehicles with increasing numbers of features
which enhance convenience, entertainment, access and
security. In addition, thieves continually attempt to learn
how to circumvent vehicle security systems in an attempt to
steal vehicles, which makes all vehicles vulnerable to theft
despite the sophistication of their original, electronic equip-
ment. Vehicles which have been manufactured and sold have
specific features that will always remain the same over time
and will not benefit from the introduction of enhanced
features that new vehicles enjoy.

In recent years, the rapid and widespread growth in
long-range wireless connectivity and sophisticated hand-
held mobile devices with touch-type graphical user inter-
faces and short or long-range wireless connectivity has led
to the proliferation of machine-to-machine connectivity
solutions and “anywhere at any time” device interactivity.
Consumers now expect all of their vehicles, homes and
devices to be connected and able to be interacted with via
their mobile technology from anywhere and at any time.

For many years, aftermarket vehicle electronics suppliers
have been offering retrofittable security and convenience
subsystems to expand the capabilities available to vehicle
owners. Security system enhancements are available to
enhance the existing vehicle security features through con-
nections to existing vehicle electronic systems to override
normal operation and create greater barriers to thieves who
must overcome these systems to steal a vehicle. Other
aftermarket system enhancements include the addition of
remote vehicle start and keyless entry. The primary limita-
tions of these systems include the need for extensive custom
engineering efforts by the suppliers for each vehicle to work
with the unique electronics of the vehicles as well as the
need for consumers to pay a professional technician for all
installation efforts due to the technical complexity of the
different vehicle installations. Consequently, these installa-
tions are generally expensive for consumers to consider.

One aftermarket supplier, Dynamco of Australia, offers a
plug-in wireless relay replacement to enable RF control of
vehicle systems. This system includes a relay that does not
have self-powering and must obtain power from the relay
socket, if power is available at this location. In many
vehicles, the relay socket does not supply the necessary
power and in those cases, additional wires must be run to
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2

obtain power and/or ground from the vehicle to operate.
Additionally, there are many different relay configurations in
vehicles, which requires a wide variety of part numbers and
individual relays to address the vehicle market. Also, there
are a large number of vehicles which do not have user-
replaceable relays to use for adding wireless connectivity via
a wireless relay replacement.

Presently, no wireless connectivity enhancement system
of a singular design to control a fuse-protected vehicle
system, which is self-powered and controlled by mobile
devices, of all existing or new vehicles and devices for
installation without special tools or training currently exists.

SUMMARY

The present disclosure relates to a self-powered wireless
fuse switch that is a plug-in replacement for a fuse, typically
found in vehicles, which would add a remote-controlled
switch for short and long-range control of power to vehicle
subsystems (e.g. disable engine start, disable ignition or fuel
pump, enable remote starting). A wireless switch module
contains a power source (replaceable battery) which oper-
ates an internal radio frequency (RF) transceiver and battery
monitor for communicating with an external RF transceiver.
The external RF transceiver represents part of a separate
control device. The internal RF transceiver receives control
commands and passes the control commands to a controller
to operate a relay. The relay is connected in series with a fuse
between a vehicle battery and vehicle subsystem being
controlled by the separate controlling system. Automotive
fuses come in various sizes and connector pin configurations
but all serve the same purpose: to protect wiring from
overcurrents due to short circuits. To address this with a
singular design, a separate wiring harness assembly which
connects to the wireless switch module will terminate with
a specific fuse configuration and number of blades and also
contain a matching fuse socket to accept the original fuse
being replaced. The separate control device can be either a
mobile device with a short-range RF transceiver or a gate-
way telematics device which extends the range of the
wireless switch module to reach a remotely-located mobile
device.

Accordingly, this system could be used by any user with
simple instructions to replace an existing vehicle fuse with
a remotely-controlled wireless fuse switch which will permit
the vehicle owner to remotely deactivate or deactivate the
power for various vehicle electrical and electronic functions.
Remote control can be extended to the user’s mobile devices
over wireless links to provide short to long-range control.

Various other features, objects and advantages of the
invention will be made apparent from the following descrip-
tion taken together with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate the best mode presently contem-
plated of carrying out the disclosure. In the drawings:

FIG. 1 is a schematic diagram showing the components of
the self-powered wireless fuse switch;

FIG. 2A is an isometric view of the self-powered wireless
fuse switch including a two-blade harness assembly;

FIG. 2B is an isometric view of the self-powered wireless
fuse switch for a three-blade harness assembly;

FIG. 3 is a typical vehicle electrical fuse block showing
the location of connection points for the harness assembly of
FIG. 2A; and
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FIG. 4 is an illustration of the different types of automo-
tive vehicle fuses to be supported for the system of FIGS. 2A
and 2B.

DETAILED DESCRIPTION

FIG. 1 is a schematic diagram of a self-powered, wireless
fuse switch 10 constructed in accordance with the present
disclosure. The wireless fuse switch 10 includes a wireless
control module 12 that interfaces with either a two-blade
harness assembly 14 or a three-blade harness assembly 16.
The two-blade and three-blade harness assemblies 14, 16,
respectively, allow the wireless fuse switch 10 to interface
with either a two-blade socket 18 or a three-blade socket 20
of a vehicle electrical system 22. As shown in FIG. 1, both
the two-blade socket 18 and the three-blade socket 20 are
positioned between the vehicle electrical system 22 and the
vehicle battery 24. The vehicle electrical system 22 includes
a plurality of electrical subsystems, such as a keyless entry
system, a remote starting system or other similar systems
within the vehicle. The wireless fuse switch 10, by utilizing
either the two-blade harness assembly 14 or the three-blade
harness assembly 16, can be connected to the vehicle
electrical system 22 through one of the respective two-blade
sockets 18 or the three-blade socket 20. Although a single
two-blade socket 18 and a single three-blade socket 20 are
shown in FIG. 1, it should be understood that the vehicle can
and typically will include multiple two-blade and three-
blade sockets, where each of the sockets are connected
between the vehicle battery 24 and one of the respective
electrical subsystems. The two-blade socket 18 receives a
two-blade vehicle fuse while the three-blade socket 20
receives a three-blade fuse.

The wireless control module 12 includes an internal
battery 26 that provides power for the internal operating
components contained within the wireless control module
12. The battery 26 provides power for both an RF transceiver
and battery monitor 28 and a relay controller 30. The RF
transceiver 28 includes an antenna 32 that can receive
wireless control signals from an external control device 34.
In the embodiment illustrated, the control device may be a
wireless mobile device, such as a smart phone, that includes
an internal RF transceiver that is able to transmit wireless
control signals through an antenna 36. The control device 34
includes a graphical user interface and an internal battery 38
that provides the operating power necessary to transmit
wireless control signals from the control device 34 to the
wireless control module 12. Although the control device 34
is shown as being a separate user operable device, in an
alternate embodiment, the control device 34 may be a
gateway device with an RF transceiver located within the
vehicle that communicates wirelessly to the RF transceiver
28 contained within the wireless control module 12.

When the RF transceiver 28 contained within the wireless
control module 12 receives a control signal from the control
device 34, the RF transceiver 28 communicates to the relay
controller 30 through control line 40. When the relay con-
troller 30 receives a control signal along line 40, the relay
controller 30 can control operation of a relay 42. In the
embodiment shown, the relay 42 is a bi-stable latching relay
that only requires power briefly to transition to the com-
manded position (open/closed) and holds the commanded
position indefinitely without the application of any addi-
tional power. The use of the bi-stable latching relay allows
the relay 42 to maintain the commanded position without the
need for additional power draw from the internal battery 26.
In the embodiment shown in FIG. 1, the internal switching
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contact element 44 is shown in a closed position. The
operation of the relay controller 30 to transmit control
signals to the relay 42 is well known.

As illustrated in FIG. 1, the wireless control module 12
further includes a module connector 46 that allows the
wireless control module 12 to be connected to either the
two-blade harness assembly 14 or the three-blade harness
assembly 16. In the embodiment shown, the module con-
nector 46 is connected to the harness connector 48 of the
three-blade harness assembly 16. A similar harness connec-
tor 50 is included in the two-blade harness assembly 14 such
that the wireless control module 12 can be connected to
either of the harness assemblies 14 or 16.

The three-blade harness assembly 16 further includes the
harness fuse socket 52 that is configured to receive a
three-blade fuse. The harness fuse socket 52 is similar to the
three-blade fuse socket 20 included as part of the vehicle
electrical system. The harness fuse socket 52 is configured
to receive the conventional three-blade fuse that is removed
from the three-blade socket 20 during installation of the
wireless fuse switch 10 of the present disclosure.

The three-blade harness assembly 16 further includes a
fuse connector 54 sized to be received within the three-blade
socket 20 of the vehicle electrical system. In this manner, the
combination of the wireless control module 12 and three-
blade housing assembly 16 can be installed into the three-
blade socket 20 of the vehicle electrical system.

As described previously, the wireless fuse switch 10 can
alternatively include the two-blade harness assembly 14.
The two-blade harness assembly 14 includes a harness fuse
socket 56 and a fuse connector 58. The harness fuse socket
56 is configured to receive a two-blade fuse removed from
the two-blade socket 18 during installation of the wireless
fuse switch 10. The fuse connector 58 allows the two-blade
harness assembly 14 to be connected directly to the two-
blade socket 18 of the vehicle electronics system.

FIG. 2A illustrates an isometric view of the wireless fuse
switch 10 in an embodiment in which it is configured for
receipt within the two-blade socket of the vehicle electrical
system. As illustrated in FIG. 2A, the wireless fuse switch 10
includes the wireless control module 12 and the two-blade
harness assembly 14. The wireless control module 12
includes an outer housing 60 having a battery access cover
62. The two-blade harness assembly 14 includes the fuse
connector 58 that includes a pair of blades 64 that allows the
fuse connector 58 to be received within the two-blade socket
18 of the vehicle electrical system. The fuse connector 58 in
the embodiment shown in FIG. 2A includes an extended
harness cable 66 that includes at its opposite end, the harness
connector 50. The harness connector 50, in turn, is received
within the module connector 46.

The two-blade harness assembly 14 further includes the
harness fuse socket 56 that can receive the two-blade fuse
removed from the vehicle electrical system. In this way, the
two-blade harness assembly 14 provides for over current
protection by utilizing the fuse that forms part of the vehicle
electrical system. The wireless fuse switch 10 thus replaces
the fuse within the vehicle electrical system and provides for
enhanced functionality, as will be described in greater detail
below.

FIG. 2B is a view similar to FIG. 2A but shows the
wireless fuse switch 10 incorporating the three-blade har-
ness assembly 16. The three-blade harness assembly
includes the three-blade fuse connector 54 having three
individual blades 64 that are received within the three-blade
socket 20 of the vehicle electronics system. The fuse con-
nector 54 is mounted on one end of the harness cable 66
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while the opposite end of the harness cable 66 includes the
harness connector 48. The harness connector 48 is received
within the module connector 46 formed as part of the
wireless control module 12. A fuse connector 54 is formed
as part of the three-blade harness assembly 16 and receives
the three-blade fuse removed from the three-blade socket 20
that forms part of the vehicle electronic system.

Referring now to FIG. 3, thereshown is a typical vehicle
fuse block 68 that includes a series of two-blade fuse sockets
18 that can receive different types of fuses, such as shown
in FIG. 4. The individual fuses shown in FIG. 4 can have
various different ratings. The fuses in FIG. 4 include a
two-blade fuse 70 and a three-blade fuse 72, as is conven-
tionally utilized within a vehicle electrical system. The fuse
block 68 shown in FIG. 3 is typically contained within the
engine compartment of a vehicle. However, the location of
the fuse block 68 can vary depending upon the individual
vehicle.

Referring back to FIG. 1, the vehicle electrical system 22
can include a variety of different electrical subsystems
contained within a vehicle. For example, the vehicle elec-
trical system 22 could include a remote starting, subsystem,
the typical ignition subsystem within the vehicle, which may
include a pushbutton start, or other types of standard elec-
tronic operating components. Each of the individual subsys-
tems of the vehicle electrical system 22 receives power from
the vehicle battery 24 through one of the fuse sockets, such
as the two-blade socket 18 or the three-blade socket 20. If
the electronic subsystem draws an overcurrent, such as due
to an unintentional grounding due to a loose wire or some
other malfunction, the fuse contained within either one of
the two fuse sockets 18, 20 interrupts electrical power to the
device. When the fuse has been blown, the electronic
subsystem within the vehicle is rendered inoperative.

The wireless fuse switch 10 operates in the same manner
as a conventional fuse. Specifically, when the wireless fuse
switch opens, replicating a blown fuse, electrical power
from the vehicle battery 24 is interrupted to the subsystem
within the vehicle. The wireless fuse switch 10 constructed
in accordance with the present disclosure allows a user to
selectively replicate an open fuse by controlling the position
of the relay 42 contained within the wireless control module
12. When the contact element 44 is open, power from the
vehicle battery 24 is interrupted and prevented from reach-
ing the electrical subsystem contained within the vehicle.
Likewise, when the contact element 44 is in the closed
position shown in FIG. 1, power from the battery 24 can
reach the electrical subsystem contained within the vehicle.

As discussed previously, the position of the relay 42 is
controlled by the user through the control device 34. If the
user desires to change the position of the relay 42, the user
can enter such a command through a user interface con-
tained on the control device 34. The RF transceiver con-
tained within the control device 34 sends an electronic,
wireless control signal that is received by the antenna 32
contained on the RF transceiver 28 contained within the
wireless control module 12. The wireless signal transmitted
from the control device 34 to the wireless control module 12
can be relayed utilizing a variety of wireless communication
techniques, such as a wireless signal transmitted over the
Internet. In this manner, the control device 34 can be at a
location remote from the vehicle and the installed wireless
fuse switch 10 and can be used to selectively control the
operation of one of the electrical subsystems of the vehicle
electrical system 22.

In other embodiments, the RF transceiver in the control
device 34 and RF transceiver and battery monitor 28 could
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be replaced by power-line carrier (PLC) transceivers to
communicate controlling signals over vehicle wiring.
Instead of an internal wireless switch module battery 26
which requires periodic replacement, a low-current trickle
charger could be powered by current flowing from the
vehicle battery to vehicle systems through the wireless
switch module 10 to charge either a rechargeable battery or
a supercapacitor. Instead of a mechanical bi-stable latching
relay 42, a solid-state relay could be substituted if suitable
power-handling capabilities were available. Instead of plug-
ging into a two-blade vehicle fuse socket 18 or three-blade
fuse socket 20, the self-powered fuse switch could be
directly plugged into an available relay socket. With a
wireless switch module 10 equipped with multiple relays
and with additional fuse connectors in the wiring harness,
additional vehicle features could be enabled by using relays
to bypass vehicle switches and enable features such a remote
engine start to be provided via plug-in fuse replacements.

Referring back to FIGS. 1 and 2A, 2B, the operation of the
wireless fuse switch 10 of the present disclosure will now be
described. Initially, the user would locate the specific two-
blade socket 18 or three-blade socket 20 in the vehicle fuse
block for the electrical subsystem of the vehicle that is
desired to be externally controlled. Once the fuse socket has
been identified, the user removes the fuse from the socket.
Once the fuse has been removed, the correct two-blade
harness assembly 14 or three-blade harness assembly 16 is
inserted into the vehicle fuse socket utilizing either the
two-blade connector 58 or the three-blade connector 54.
Once the proper harness assembly has been installed, the
removed fuse is installed into either the harness fuse socket
52 or the harness fuse socket 56. In this manner, the removed
vehicle fuse remains in the system and will open upon a
short circuit condition.

Once the proper harness assembly 14, 16 is installed, the
wireless control module 12 is connected utilizing the module
connector 46. Once the wireless module 12 is connected, the
user can communicate to the wireless module 12 from the
control device 34 after completing a first-time pairing pro-
cedure. A software application running on the control device
34 allows the control device to communicate to the RE
transceiver 28. Commands are passed from the RF trans-
ceiver 28 to the relay controller 30 over the relay control line
40. The relay controller 30 would then interpret those
commands and send the appropriate relay open or relay
closed command to the windings of the bi-stable latching
relay 42. The two-blade harness assembly 14 or the three-
blade harness assembly 16 will provide the necessary inter-
face to the respective fuse socket that forms part of the
vehicle electrical system to either supply or remove the
vehicle battery 24 from the fuse-protected vehicle electrical
system 22.

This written description uses examples to disclose the
invention, including the best mode, and also to enable any
person skilled in the art to make and use the invention. The
patentable scope of the invention is defined by the claims,
and may include other examples that occur to those skilled
in the art. Such other examples are intended to be within the
scope of the claims if they have structural elements that do
not differ from the literal language of the claims, or if they
include equivalent structural elements with insubstantial
differences from the literal languages of the claims.

I claim:
1. A system for remotely controlling the operation of at
least one electrical subsystem that receives power from a
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vehicle battery through a fuse mounted within a fuse socket
of a vehicle electrical system, the system comprising:

a control device having a transceiver for transmitting
control commands;

a wireless control module including an internal power
supply and a control module transceiver that commu-
nicates with the transceiver of the control device to
receive the control commands;

a relay contained within the wireless control module and
movable between an open position and a closed posi-
tion based upon the received control commands; and

a harness assembly including a fuse connector that is
received in the fuse socket to connect the relay to the
fuse socket of the vehicle electrical system and a
harness fuse socket that receives the fuse removed from
the fuse socket, wherein the wireless control module
includes a module connector that removably connects
to the harness assembly.

2. The system of claim 1 wherein the internal power

supply is a battery.

3. The system of claim 1 wherein the relay is a latching
relay.

4. The system of claim 1 wherein the wireless control
module includes a relay controller in communication with
both the control module transceiver and the relay to control
the position of the relay based upon the control commands.

5. The system of claim 1 wherein the control device is a
smartphone.

6. The system of claim 1 wherein the harness assembly
includes either a three-blade fuse connector or a two-blade
fuse connector.

7. A wireless fuse switch for use with an electrical system
of a vehicle having a vehicle battery connected to provide
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power to at least one electrical subsystem through a fuse
contained within a fuse socket, the wireless fuse switch
comprising:

a wireless control module including a control module
transceiver that receives wireless control commands;

a relay contained within the wireless control module and
movable between an open position and a closed posi-
tion based upon the received control commands;

a power supply contained within the wireless control
module to power both the control module transceiver
and the relay; and

a harness assembly including a fuse connector that is
received in the fuse socket to connect the relay to the
fuse socket of the vehicle electrical system and a
harness fuse socket that receives the fuse removed from
the fuse socket, wherein the wireless control module
includes a module connector that removably connects
to the harness assembly.

8. The wireless fuse switch of claim 7 wherein the relay

is a latching relay.

9. The wireless fuse switch of claim 7 wherein the
wireless control module includes a relay controller in com-
munication with both the control module transceiver and the
relay to control the position of the relay based upon the
received control commands.

10. The wireless fuse switch of claim 7 further comprising
a two-blade harness assembly and a three-blade harness
assembly, wherein the relay is connected to either the
two-blade harness assembly or the three-blade harness
assembly based upon the configuration of the fuse socket.

11. The wireless fuse switch of claim 10 wherein the
module connector selectively connects the wireless control
module to either the three-blade harness assembly or the
two-blade harness assembly.
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